In edentulous treatment, relocation of anterior teeth in the preexisting natural position is the utmost importance. It is necessary to refer to the significant anatomical landmarks, one of them is incisive papilla. To make it more efficient both functionally and biologically, the teeth were arranged in particular geometric manner known as a dental arch. The author has chosen to conducted the research among the Malay race represented by the Malay undergraduate students. The purpose of this study was to evaluate the correlation between the distance of maxillary central incisors and incisive papilla (CI-IP) in different arch form and gender. Maxillary impressions of 34 dentate individuals were taken, and the measurements were performed using a digital caliper. The results showed the CI-IP distance was ranging between 7.65 to 9.90 mm, with the average of 8.77 mm. There was no significant difference of the CI-IP distance between male and female regardless of their arch forms (p>0.05). Individuals with ovoid and tapered arch form, however, showed a significant difference of the CI-IP distance between male and female (p<0.05). Meanwhile, Individuals with square arch form showed no significant difference of the CI-IP distance between male and female (p>0.05). It can be concluded that gender factor was irrelevant towards the CI-IP distance regardless of the individual arch form. However, there was a correlation between the CI-IP distance in different arch forms in both male and female sample.
INTRODUCTION
The increasing level of dental awareness in the community has decreased the total edentulism case due to increasing number of edentulous patients seeking treatment. The reasons for having treatment may vary, but the predominant reason was appearance improvement. 1 Also, it is clear that the increasing demand for edentulous treatment also escalated the patient's expectations, therefore, required a high-qualified skill of the dentists. Prosthodontists who treat a large number of edentulous patients realize that some patients cannot be satisfied aesthetically, functionally or both. For these patients, even a more objective selection criteria will be unsuccessful. However, for the majority of edentulous patients, a simple objective technique involving anatomical measurements would provide at least a starting point for tooth selection. 3 Once the maxillary anterior teeth were chosen, the rest of the teeth can be selected, and the denture can be placed on their bases. The selection of anterior teeth formed the basis for selecting tooth position will, therefore, affect the entire. 4 In spite of various methods, determination of correct selection and arrangement of maxillary anterior teeth has not defined yet. Although more advances in techniques and materials were made in prosthodontics, there is still no accurate method for selection and arrangement of the maxillary anterior teeth available for dentists. 5 The key is the placement of the maxillary central incisors. The correct position of these teeth will directly influence the position of every denture.
Confirmation of anterior tooth position will be accomplished by referring to the anatomical landmarks such as the incisive papilla, preextraction records such as radiographic image, speech sounds, and patient's feedback. Without patient's dental record before the extraction performed, the selection of maxillary anterior teeth for the edentulous patient would be mostly subjective. To keep the premium aesthetical part, dentists should follow anatomic landmarks on assisting the relocation the original tooth position. 4 The incisive papilla is a stable landmark that remains unchanged following the extraction of the maxillary anterior teeth. This landmark is used for assessing the position of maxillary incisors of the patient's denture, and as a biometric guideline in the placement of removable central incisors and maxillary dentures in a comprehensive denture therapy. The use of this biometric guideline is based on the need for the artificial anterior teeth settlement as close as possible to positions the edentulism and aligning the tooth arrangement in edentulism therapy thus improving the aesthetical aspect for the patient. Many factors such as hereditary factor, the bone growth, tooth eruption and inclination, external influences, function, and ethnic background could affect the size and shape of the dental arches. 7 The differences in arch shape and dimension are able to affect the clinical treatment. Also, people from different ethnic groups will also have different morphological conditions, and clinicians should anticipate these differences rather than generalizing all cases to a single treatment.
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A parallel research has performed recently to determine the distance between maxillary central incisors with incisive papilla based on race and gender involving the students of Faculty of Dentistry Universitas Sumatera Utara, 9 between Caucasians and Mongoloids male and female students, however, the researcher did not mention about the incisive papilla and maxillary central incisors correlation with different arch forms based on ethnicity. In the present as well as previous literature, the arch forms assessment was performed by their geometrical description.
Therefore, through this research, we intended to prove whether measurements of the incisive papilla and maxillary central incisors distance in dentate individuals would be able to provide meaningful guidelines for the maxillary anterior teeth arrangement in prosthodontics procedures for edentulous patients with similar dental arches. The research was conducted towards Malaysian Malay undergraduate students of Universitas Padjadjaran batch 2007 and 2008.
METHODS
This research was descriptive with analytical survey methods amongst the Malaysian Malay undergraduate students of Universitas Padjadjaran batch 2007 and 2008. The sample was taken with the random sampling method. The total number of the population was 255, with 77 male and 178 female. The tools and materials used in this research were as follows: Rinsing cup; Mixing spatula; Rubber bowl; Alginate powder; Dental plaster; Various sizes of dental impression tray; Mouth mirror; Dental explorer; Tweezers; Le crown dental; Wax knife; and Digital caliper with 0.05 mm scale. First of all, the average distance from the centre of incisive papilla to the labial incisal of the one-third of central incisors in both male and female subjects was obtained using the mean and standard deviation formula. Then the average distance from the centre of incisive papilla to the labial incisal of the one-third of central incisors according to the arch form (square, ovoid, and tapered) was obtained. The value taken was analysed using a Student's t-distribution.
RESULTS
The study was conducted towards the total of 34 subjects selected using the random sampling method. The results obtained throughout this study were presented in Table 1 to Table 4 . Table  1 showed that the ovoid arch form was the most common type of arch found in male and female subjects, with the value of 41.67% and 54.55%, respectively. The tapered arch form was the least common type of arch found in both genders, with the value of 25.00% in male and 13.64% in female, while the square arch form was found as much as 33.33% in male and 31.82% in female.
The mean and SD (standard deviation), of unpaired (independent) sample differences, and also the t-value and p-value of the maxillary central incisors to incisive papilla (CI-IP) distance were described in Table 2 to Table 4. Table 2 showed the statistical analysis of data taken from male and female subjects. The CI-IP distance of male sample was ranged from 7.62-9.90 mm with the average of 9.02 mm and standard deviation of ±0.64. The CI-IP distance of female sample was ranged from 7.65-9.30 mm with the average of 8.68 mm and standard deviation of ±0.36. The average value of male samples was higher than the average value of female samples. A low standard deviation indicated that the data points tend to be very close to the average value. Table 3 and Table 4 showed the measurement of central incisor to incisive papilla (CI-IP) distance based on gender and arch form. The square arch form had the minimum CI-IP distance (ranged from 7.62-8.89 mm with the average of 8.49 in male, and ranged from 7.65-8.88 mm with the average of 8.42 mm in female). The tapered arch form had the maximum CI-IP distance (ranged from 9.80-9.90 mm with the average of 9.86 in male, and ranged from 8.88-9.30 mm with the average from 9.06 mm in female). The ovoid arch form had the CI-IP distance in the range of 8.85-9.22 mm with the average of 8.97 mm in male, and in the range of 8.25-9.16 mm with the average of 8.73 in female. 
DISCUSSION
The objective of this research was to evaluate any differences in the measurement of the CI-IP distance among the Malaysian Malay students based on gender and arch forms, also to determined whether the measurement of the CI-IP distance in dentate individuals were able to provide meaningful guidelines for maxillary anterior teeth arrangement while in prosthodontic procedures for patients with similar arch forms. The upper jaw impressions of as much as 34 dentate individuals with different arch form were taken. The measurements were performed using a digital caliper, and all the data has been interpreted.
The result of this study showed that the ovoid arch form was the most common type of arch form found in both male and female (41.67% and 45.55%). The square arch forms were the second type found after the ovoid forms in both genders (33.33% in male and 31.82% in female). The tapered arch forms were found as much as 25.00% in male and 13.64% in female. Zia et al. 3 conducted a study on 150 samples and also found that ovoid arch form was the most common type of arch form among Pakistani population (57.30% in male and 68.00% in female). However, Nakatsuka 10 found that the most frequent arch form among Japanese was the round square. Kook 11 had studied the difference between Korean (Mongoloid race) and North American (Caucasian race) populations and found that in the Caucasian population, the tapered arch form was predominated and the square arch form was predominated in the Korean population, and the Korean arches tended to be larger and deeper than Caucasian. Gafni et al.
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stated that the most frequent arch form of the Israeli group was found to be the ovoid form, as opposed to the North American group with the tapered form as the predominant form. The reason for these results was because the North American population had statistically significant lower arch widths and higher arch depths compared to the Israeli population.
The average CI-IP distance in both male and female subjects regardless of their arch forms were 9.02 mm and 8.68 mm respectively. The statistical analysis (unpaired sample t-test) result revealed that there was no significant difference (p>0.05) in CI-IP distance in male and female subjects with ovoid, square and tapered arch forms (p>0.05). This result meant that gender factor was an irrelevant factor of the CI-IP distance. This study was consistent with the findings of an earlier study stated that there was no significant difference between the CI-IP distance of both male and female regardless of their arch form. 5, 3, 13, 14 However, a study conducted by Seok 15 and more recent study by Simanungkalit 9 were contradicted with this study, which found that there was a significant difference between the CI-IP distance of male and female subjects. In the research conducted by Simanungkalit discovered that in Mongoloid race, there was a significant difference of CI-IP distance between male and female (p=0.036). However, in Caucasia race, there was no significant difference between male and female (p=0.0226).
In the ovoid arch form subjects, the average CI-IP distance in male was different from female, which was 8.97 mm and 8.73 mm respectively. The statistical analysis (unpaired sample t-test) result revealed that there was a significant difference (p<0.05) in the CI-IP distance between male and female subjects with ovoid arch form. In subjects with square arch form, a slight difference in the average value was observed (8.49 mm in male and 8.42 in female). The statistical analysis result of the p-value resulted in p>0.05, meant that there was no significant difference in the CI-IP distance between male and female subjects with square arch form. In the tapered arch form subjects, the statistical analysis result revealed that there was a significant difference between male and female (p<0.05) with the average value of 9.86 mm and 9.06 mm respectively. These results were consistent with the research conducted by Zia et al. 3 In their research, they measured the distance between the mesial edges of the maxillary central incisors to the posterior border of the incisive papilla in dentate individuals with different arch forms. They discovered that individuals with ovoid and tapered arch forms showed a significant difference in the CI-IP distance between males and females (p<0.05). In subjects with square forms, however, a slight difference in was found (no significant difference).
The distance from the center of the incisive papilla to the labio-incisal of the one-third of central incisor was ranged between 7.18-11.51 mm, with the average of 9.21 mm. 16 In the research conducted by Fu et al. in 2007 amongst young adults in Taiwan discovered that the mesiolabial incisal edge of the upper central incisor was 7.30 ± 0.64 mm anterior to the center of the incisive papilla. 17 Elfadil's study in 2008 measured the distances from the labial surface of the central incisor to the center and posterior point of the incisive papilla.
14 The data obtained suggested that the average distance of 12.4 mm when the posterior point of the incisive papilla was used as the reference point and 8.93 mm when the center of the papilla was used as the reference point.
Ortman and Tsao stated that the distance of the anterior part of the maxillary central incisors and the posterior of the incisive papilla was 12.45 mm.
18 Also, Grave and Becker in 1987 have proved this similar measurement, which was as much as 12-13 mm. 19 Lassila et al. discovered that the measurement of the anterior part of the maxillary central incisors and the posterior of the incisive papilla was 12 mm. The measurement methods of all these studies were a two-dimensional method. 20 However, Park et al. in 2007 suggested similar results (11.96 ± 1.37) mm with the threedimensional measurement method, with a virtual model of the maxillary anterior teeth and incisive papilla. The results of these studies using both two and three-dimensional measuring methods showed that both methods were reliable. 21 Chalsuthipan and Boonsiri investigated the relationship between the incisive papilla, maxillary central incisors, and canines in the Thai population. As much as 360 selected maxillary models were analyzed in their study. 22 In this study, we found that the vertical distance from the most distal point of the incisive papilla to the incisal edge of the central incisors was ranged from 6.94-7.23 mm with the average of 7.08 mm. Guldag et al. in 2008 discovered that the average vertical distance between the maxillary central incisors and the midpoint of the incisive papilla on the stone casts was 6.70 ± 0.81 mm. The vertical distance was ranged from 5.51-8.89 mm. 23 The average value variation may caused by the reference point differences on the incisive papilla because some researchers used the most posterior border of the incisive papilla. The most posterior part of incisive papilla was the farthest from the occlusal plane and the maxillary central incisors.
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In 1993, Lau and Clark studied the relationship of the incisive papilla to the maxillary central incisors and the canine in the Southern Chinese population. 24 The results showed that there was a slight difference between the Southern Chinese population and other most ethnic groups. The guidelines used was the incisive papilla as a reference for the setting of denture construction recommended for Caucasians, and was able to applied to the Southern Chinese patients. Elfadil in 2008 also mentioned that in his study amongst Sudanese population showed insignificant differences compared to other ethnic groups.
14 Overall, the distance from the center of incisive papilla to the labio-incisal of the onethird of central incisors among the Malaysian Malay students was ranged between 7.65-9.90 mm, with the average of 8.77 mm. There was no significant difference in the CI-IP distance between male and female subjects regardless of their arch form. Individuals with ovoid and tapered arch forms showed a significant difference in the CI-IP distance between male and female (p<0.05). Meanwhile, individuals with square arch forms showed no significant difference in the CI-IP distance between male and female (p>0.05).
The guidelines used was the incisive papilla as a reference for the setting of denture construction recommended for Caucasians that was able to applied for Mongoloid patients. 24 However, the wax rims should be modified intraorally to incorporate individual characteristics, and the anterior teeth should be arranged on the modified wax rims. 23 The bases carried the occlusion rims should be rigid and stable. The upper rim was modified to give the correct lip support. The incisive papilla provides a useful biometric guide to the prominence of the rim. Patients' wishes, or previous satisfactory dentures, may dictate otherwise.
CONCLUSION
Gender was an irrelevant factor of the CI-IP distance regardless of individual arch forms, but there was a correlation between the CI-IP distance with different arch forms in both male and female subjects.
